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(54) IMAGE EXPANSION METHOD FOR CONVERSION CODE, PROGRAM AND 
RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
expansion method for a conversion code for obtaining an 
expanded image at a high-speed with high image quality, 
in a hierarchical wavelet/sub-band transformation. 
SOLUTION: In the image expansion method for a 
conversion code for obtaining an expanded image from 
coded image data, when the code subjected to 
hierarchical wavelet transformation is expanded into a 
natural image, the size of the expanded image is 
decided to be equal to the size of a conversion 
coefficient of layers in existence, up to immediate upper 
layer + 1 of a layer, with the size of the layer of an image 
designated by the user on the basis of the size of an LL 
sub band of the uppermost layer. Furthermore, the layer 
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wavelet conversion coefficient with the designated image size is referenced to obtain number 
(i) of layers satisfying an expression below, and an expanded image is obtained by 
conducting inverse wavelet conversion up to an optional layer in existence from the 
uppermost layer up to the (i+2)-th layer, where (i) is the layer number; (the size of original 
image)/2(i+1) < designated image size < (the size of original image)/2i. 
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ft±fiK10LL-tXAyH08i{ m) WXcrxkZZ 

+ 1 &?iz&£i-&m(D%&im<7)M («> im xb 
mm m) wxizwm&mixz&fcthzb 

i mm 2 } if *5 i izt m<mmn<mmmj 

±.mi§(o** £ i o i/h$ \mzwi±mm<vL 
fty mm s uzmik&mtemzftfct i z t k 
i -^-cftsiH&wM xz&j£?& z t zm®t-?z>% 

i n *5 3 ] if *5 2 iziiwmtm^emmmis 
miz&^x. mimfc&m&ftzfttfit&iimt. z 

<7)t tmm-tz. z t izx *)m±smmzniLz> l l-^x 
Ay h j; Y) h^im®.m*ftfc?z> z t wmt? 

1 if *54 ) n *5 2 izsi.$vv%m&mommw i m 

mm%<7)^m: t s z t c x >o &±{n.zmz. & l 

XAy Hi 0 tSv^iSffl«*4i-&fWt*i fc Sr^^tt 
[ lff*5 5 ] If *5 1 t=tEa^53«RF^)B*#5lttr 

tm&$$z&?&zb%<. *<D£timm®t?iz 
t mw.b-n,^.mmcmmmnm. 
1 if *5 6 ] if *5 1 izum<nm&^<mmmn 
rnzis \ vz , a— f A^fs* 0 1 tag l fc*B^ . m& 1 
amm ^-ifimg i^bbim xkshiw- * - 1 * 

[ if*5 7 } if *5 e iztm^ssg^^mmmn 

fcftSgBBfcttSr^BSKit*? b v y'XBBfcH 

oit&n (*aaL*^) itsr^sttf &m&&<?> 
mmmm. 

1 If *5 8 ] lfl*5 6 fcE«*>S»»^Btt#5»5r 

[11*59] 11*55. 7*fctt8fcE**>3»8r* 

2000 Image Coding System (I SO/1 EC FCD 15444- 
1 ) Tas&S*i4*«KJ: 0«^flSS*ifc3- HX h 'J 

-Mzttixmmt&zt imittisamt&w* 



[|f*5 1 0 ] fiF#fcS*ifcB«T-*a»6«*B« 

J^^tci 0S»S*ifc»*&»4) i^B«C#9l't« t 
S±fiPglc7)LL-t^N-yHcOil (fil) ^X<?) 
$ *»t jl— «f <o»jg L^Bffi^lS (fit) 1M Xc7)ii 
±pgl+ 1 *Tfc:?5=itrSB«<0Sa«fiHRO« («) -9" 
>f Xi: H t « ( « ) "t-f Xfcfl«B«<W>f XSr^-t 

hzt tvmt -rmtm^mmwmm. 

t it *5 1 1 ] if*5 1 o £im<7>$8m*<Qwm 

hzbzmmbt&^m^nwi&wwim. 

[ if *5 1 2 ] lfi*5 1 0 Iwf EiBtf)£mft-f <9B<£<* 
5g UfcB« JL-iWJBjg LfcBfR-t-f XtS3ft"tS i 

[ if *5 1 3 ] ifl*5 1 2 ££tt<o&ft&?aBflltt 
fift* fc & fcitSBBflUfcUi^rv^BSWitTy vXHB 
#«0B«#5l*a. 

[ n *5 1 4 ] if *5 1 2 (iie®^sem^-^c7)B^ff 
58*3* v . A-iwanaa o t ^ l^*^. se 

flS-T4i:*fc:#5IB«Ktt55rV^B*S:*IHILTt*-y 
7 XB«S:^c-ri. i b ^StttS^^iM 

[ if *5 1 5 ] if*5 1 o iztmcog&m^cDMmto 

t fcioT#BBB«<0^X*8l«et4i k Sr^Sikt 
4S8«Rr^<0BflM*il*i6. 
[ H *5 1 6 ] If *5 1 5 icifiito^&ft-sicoffl&tfi 

{4. z<nm?m^btix^mmm*rx><> Hismsr 

XAy Hi 0 i*itfifl!Ut»*mfct-*£ fc^J^SSi: 
■f*SfflMW)B<IM*5l*tt. 
[ If *5 1 7 ] if *5 1 5 fcfi«<0S3ft»-^)BflM* 

L L^X^'y Hi 0 ti«v««»-£ffr£t£ £ t Sr 
mmb-fl 3Sftff^<9B«#3S#ifc. 
[|f*5l8] nyta-^K|f*5l^S9(0V^ 

[If*5l9] ayta-^tcif*5lJbS9W^-f 
ix* 1 1 lzimco®mzmiZ J £ltc#><r)yu7'yJ*i:il 
» Ufc a y t: a - ^ K^JR D ?Tlg«rffiflai* . 

[|fi*52 0] 3yea-?t!f*5l OJbMl 7^0 
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A. 

[fi3<JS2i] a>v*-?izimmi onmi i<r> 

[&BJl<Of$lifttft> J Jl] 

[000 1] 
[0002] 

^*<0^-t-fL^-C'J>i» J P E G*3* (MUX. I SO/IE 
C 10918-1 Information Technology Digital compressi 
on andcoding of continuous-tone still images) tJJE 

XWz. Z&tzbb. ttmtztuz l-iowm*. Mi&g. 

tfm%&m* ^jh^tVnm x t/zmfi-f & tzMzitw^ 
mzimw&co&±/m>mm : $:&-r<T o ~> 

tz, 

[ o o o 3 ] Wk. Vx-y^-v hsaftHHWfcs- 

sJTCIjL #5SB«1M XI4KB*fcHt1M Xk I/O* 
fc. -e<0fc«>JL— f jWISL^-f XT#3SB**1»4 

[0004] 

[£BJj#»&LJ:3fc-fi>PE] ±RB«Ml 

SS***fcfcwc x MM, »Btt5rtW»B*«rfl*S» 
8rttf)B*#3Efif8L -e^a^liSrH^-rST-o^ 
5 A J If* W n ?*y J> Sr leU Lft 3 y tf * - 9 Wt 

fcLt\ ffBJt&ttSKBft&tt* 
[0005] 

(3, **IBOBI**ltt» 8HWfc3:h.fcB«7 f -*a»6 
iLhiftBHOLL^AyH^IB (*) ^ 

(lit) im xfcrat* («) im xizwwsmwM x 



i 0 1> . a-lf jWU6 LfcB«lH Xfc*fcifi< . fit 
ft t ^B^^0#3SB^I* ^ m2, ^ * D Cft £iil> . 
[0006] it:. *J6W)IWWI2tt, 1 tclB 
ttc7^53*Rr-foB«#5S*ftfc*5V^, 
3*ifc#»B«lM XjWthfiWKO** $ J: 0 i>h$ 

^B#(zft±^i<oL Y&mz tfcn»fi 
n&jfc8*flsj£-rs> i k c«t oxflwiBftwM x£& 

[ 0 0 0 7 ] iiz. **»Uk0lt*fl3li. H^2t3lB 

jfta*fMW-*#iStt* '£^#eflH^*vC SPOTS' 
^x-XU 7>SM^f^^Wto:!:l:J: Oft 

H x r Sr it JrT £ ^gfift v \. 

[0008] itz. *»H*>II*J»4tt, it^52t;IB 

jR#£fl***#iSli . BWB« WWI«r f: S £ t 

[ooo93 ist, *f6Bj^ii^3S5(i, h#js i tie 

itm&LizMfe* wmiizwmizfe't&ztzK. 
tat ii$wmmt?z>zk zttrnt-rz . uc*^ 
t » sets tff d wncn<£\t<m\ ^mrnmco t>yh~? ? r 

[ o o i o ] az. *m&M&*6it* b*h i t-ie 

««^a»HP^)B««i5R*ffitc*J v *x , JL—y^gf&A 
Oi:fSJgtfe«^. ffSRUfc'BfttA-lfj^ft^UfcB 

— f sWIS L^Bffi-t-f X(c^lc-fc$-frl» i i: ifiX' 

[0011] *»!B^IWi3l7tt, IS^«6l=IB 

[0012] 4fc, ^ylBJOfS^JlSJi. fS^«6tclB 
tt<^8»T3r9<OB«fl'a**fc:*J^'C. a— Tsb^iaft 
0 £*6JgLfc*£\ Sfirti fc & fc#56B«fctt*v^B 
BSrtmaiL'Ct*vbv-yrB<R*4lft-f*Ci:* ! l*»i: 

-r ^ . itzw-ox. mm. n.*) i>nwn%i<m&x* 

[0013] *!6BJcOf§^9(i, M*«5 , 7 
*feli8Cffi«^afl»«r^B«fl«a*ttK*J^Ts B 
MB^^Eifil/#3SSrJPEG200O Image Coding Syste 
mdSO/IEC FCD 15444-1 ) t'SS$il-&^^<t 0 
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-*m8>X"ftlti.Zixt:%mztt IX t . B tXl) 
1 0 0 1 4 ] £tz. 1 Oti. tt^itZtl 

mz&^x. ir7;<yv$&ittiz£ *)%mtifz$ff 

W®e>M (If) iM XcoW±V®%+ 1 tX'lzft&f&V® 

m<o^mm<nm (®) wxtmm <m) wxiz 
wwm&mj x*mz-$hzb%'m.b~$-h . LtzW 
->x. t^xmmizbtz^xwmuz®. y-yyyr 

*T1#4>ft4. 

[ o o 1 5 ] 4*:. *^cots^JSi i a. msm i o 

Kffii^^ft^BWSg^&Cfc^T. jl— IfaWK 

<. ^44#M£fc1-4<rfc£:|$$ti:-r4. Lfctf 
-5 "C . ^fg(c# o Wn<r*'£it<7M v ^aB^O t* -y F -? >y 

[ 0 0 1 6 ] 4fc . *^^fS*« 1 214. ft!**! 1 0 

^bbim xt»r* i fc . i: -r 4 . u:# o 

fc#T#4. 

[ 0 0 1 7 ] 4fc. 1 3(4. 11*31 1 2 

uB*(4f-y hv-yrB«fc:WOST=ar^ (ffiHL^ 

^) ifc^mat-*-*. ifctfix. mm. 

i o o 1 8 ] 4fc, *^<7)ii*3i 1 4 it. mxm 1 2 

!SS> <0 tmfeUzt§&. W&th b * KttBBBfctt* 

V *B£ ZWffl IX Vvh-? v Til^MtS ZbZft 
Qlb-th. Ltztf^X. n$mi 3J:0t SBH&ft 

1 0 0 1 9 ] *% H J<7)||^]g i 5 ffl&g l 0 

flteSftfctfBBBlM X#B±ffiHB*>*& $ i 0 i 
<HSffltWt#fcf&fcf 4 £ fc J: oT#5RB«*>lM X 
[ 0 0 2 0 ] £tz. *Jft«Olft»B 1 6(4, M$4! 1 5 



Bai^yF*^***)***^ iikfcJ: Oil 
ifilBBfclB*. 4 L L^7*Ay F J: 0 fcftviffiffljftttft 

*ftEjR-ri£i:iWa4:"t4. Uztf^X. Wzts:^- 
H«7 x 7$-3lJD-r4^* {; SrV^ 

[0021 ] 4fc. *fMB0>a*JS 1 7.(4. 11*31 1 5 

fciB«<^aw^B«tt«*ifefc*j^"c. friewiJcffi 

JSj«JS»* fPlS-f 4 #ftl4 . H«B«<W^« & !: 4 £ 
i: (ci Oft±ffi*fii 4 L L-tXAy F «fc 0 t*v^iSB 
iSlR^^JiWSifctWBfcr*. Ltztf^X. BM 
■r*^-F*x7l4m:&fi"Cli*<. JB^lElffit^^ 
MUBWCIf JjtT* 4<0T. afjMrSW3& f WC > * 
4. 

[0022] ^B^BMtBl 8<7)7*n^ A 
(4. 3yea-^tM«JJIlWB90V^'tih.*»lfce» 
cOJifgSr5IS$-«*-4. Ifztf^X. »>x-rUvhSS» 

X$r^-f4rD^5A$r3ytfx-^T'llfi : -r4C:i: 
(lioT, iMKI«. TOfl. fFffi^itft4Clt* J T'# 
4. 

[0023] 4fc, *»^0M«Jil9O3^ek-^ 
BE*JRO^ri&arE«Bf«i. 3ye^-^(c|l*Jll7!; 

[ 0 0 2 4 ] *^BJOlt*3S2 0<0ro^5A 

(4. ayea-^^fl^JSl OJbMl 7cov>m* > ic 

*j*wwb§ <i7t^#r- ^ (=*f t r , #WB*-t-f 

4. 

[002 5] 4fc. *»BBWB*Jl2 1<03yei-^ 

7bSl 7covvf*tau(;:fe^®f&£flS$tf4£ft<9 

[0026] 

[0027] ( i ) mi mm 

*BW«W 1 ^SS^(4. .BBOtm^icBBB^x 

-x^>y h^^L^^iiffi Uzw&iz^xmi 

t4. [IBM^x-XU-y hSfiBflrffldWli; flrffli 
i«fcB«wfl^i8^^fcKB«»JS»*#«r4 - i: 
(=J: , 5#-9-X^'yH^mfi£-r4^jScO^, B/B-tii 

^ um&nmmb uz&mm&ft) t Lr«*u 
■ceo. ztiz&ozbtx *)tm<mfe i&k/m 

[0028] ttz. JPEG<r>£olzWWltzt'v 

•yTBBwi^BS^-'T-r^yr o yf-rhUitbmtc 



[00 29] 01(4. JBlHitWfctJJtitttOx-^ 

*ifci«aHMc»i/c, A-?wB«iMX&ftsei/c 

l«t«*»L<RWJ. 

[0030] Sfa-fliW^x-Zl/'/ h^l&Sft 

£BB Oi-Zl/vhSlfit) fcitLT, BB1M 
XJI^S 1 fc J: 0 . *WS*ifcflM)BBlM Xfci&jg 

[ 0 0 3 3 ] iKC. #3S#&2T\ Z<vm%^ ( i ) 
fcttLT. ft±{MM0»4> ( i + 2 ) RB*"Cte (If* 

^aitCJ:^ [*5gB«Sr?*S <»*JS5) . dtf) 
[0034] $^>lc^tci5l;-C, dco#§IB^5ri- 

-m&s l^bbim xcsfif-r ssf&wifcfrv > . t* 

SHifcWSjeSii-Cv^ (IW8S6) 
B4 K J: 0 ft 3SBfi£ JL-nf #Jgj£ LfcBB^M XCS 
firf* -IfctcioTs 3--*ftfm%. LfcBBlM X££ 

mum*. ftMmxmtix^&iimzmixm 

[ 0 0 3 5 ] Sfiftcffo-c, B«WM X#SSb 

a fc*> . xft*!»oiirtt£& ^-c, i BBtf i b*k** 

<, lMX*3SE»«»t*frV\ t*>y hv.y7*B«i:-r«. 

14. BB#»6fc:J:0fllHIU t'vh^TB**** 
(B#*8) . iiTHIBISrL^V^Wi, * 

£ J: 0 fcBBWSrttBjWr*. & . £ £ THIS* 8 6 £fc 
»t*MSttrfttt. i^*flSB>b i-cubi cfciff** 

[00 36] ft, ±EO««*R2*, JPEG2 0 0 
0 Image Coding System ( I SO 
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fcttvvM* teBfclM xm&. 
1 0 0 3 1 ] <X<z. »£3;fifcB«1M XfrfcHMHl* 

m ( i + 1 ) . tsxv. m&$tiamBMmwx*±. 

0ofct>tf>tf>3t>ftfc'h3vtf». 2£(4. BU>BTB 
1 ( i ) fc&6PgSfSc (ffi&B) i & 

WkBifcitlW*. 
[0 03 2 3 
[Rl] 

/I EC FCD 1 5 4 44-1 ) X'&feZtl2>1r£ 

lz£ 04Wfc$itfca-i*^hy-Afc#UTjMM-* 

<o S^B^tCffSg-TI. (H$li9 ) . JPEG2000 

*%*-*e>MghvfttfLZtiti®^z*iixi>. mix 

[0037]^^. B«1M X»€#a 1 *»4>iB5tS*i 
B±ffiPBB<OL Hfl9K$ $ <:> {cJIJXffiiS 
a2T'#3SB^#|,J;d(;LTtJ:^ (H^JI2) 

\^xmiztiz>'&&ftti i ftsm im$ix'miztiz> x 0 

iZ&g&VUVi/? hZMLtzlk. wave Iet7^ 

)v?><>y?x'm^t>tix%tzffig.$>*%<?)&tm^xwi 
±.{mm * ja i 4 l l h i 0 1 b v 

54) . t'*>4>0^1>fi^^A-Kn?xT&iiaDl--l. 
[0 0 3 8] (2) g2£ffc0l 

^^'ttT'^r < . mmwim t> m&mtiM txn^t^ 

XUy h^^-f-€^^^^XAyh'^^t^^ 
* { ^L^®m-t^X^©t5fi<. iSB^#5IB^* { 
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[ o o 3 9 ] H3kL %2mmizm&mzv7;-<y 

BfttttLT. i-WBft-«MX£fg£LT#3S$ii 

h' 7 h V 7 XBft## ^>ft 2. t X'^mWnffitL £ *t 

mx-hh. m3t / z*tMwcDWtiZi>ti,z*m2mmm 
[0040] t-f ^.-mimz^-y^y v^mtitiw 

ft (^r/OHjeWMfc) t*fLT. BftlMXfil^ 
8 1 tc J: *K #3R 3 *ifc&?)BftlM X £ . 

JfcttKifcv arm xtilPHXbte^ 

h~?\,zmz-*Mxmj£. 

[ o o 4 1 ] &t. f^s*ifcffl**M XfrbVfrtv 

KSS*fl»*»HU fgJgSftfcffSIBft-'M Xtl*)*l 
<0?^*t>*SV>*\ *fctt, ^L^iLhPgii ( i + 
1) . tiitf, fBJ£S:fcfc#mHfRlMX£J:ig->jfcfc 
■W)d%«fc'hSv»*». ifcfct *U>lTFHMi ( i ) 
fc&3>PgJf& (Sfttt) i BPfe. ^lUiU! 

•CRBBUfcfttt* ( 1 ) ZffiKi-Zklz£*)-M.mz& 

Mxz m&m i itmri . 

[ 0 0 4 2 ] «®#R 2T\ £<0Ptl## ( i ) 
t*tLt\ «±ffl(M*»fe ( i + 2 ) MiTfc (II* 
Jgl 0 ) flPft^-ftffS^Bli-CcoaW-y^y HSffllSr 

t^xmmtzbti^xtfmitiik. wtv? 

U?>ff 5SBft i i: # 6 . . Sf&fcff a B 
[0043] $ £> t#®tJ5 tX . .1 <Dfa$fiBft£ jl- 

3 1 J: 0*teS*ife«flfiW)*i!W)«BtK 
CT . SfiT v vfir ftfitf , £ w#$gBft £ * 

cost 2 1' 7 hv-yXBfttLT, ®I«:l*7"f*. - 
3u £fg*^£S*iTV^ (N$gl 2 ) *£tt, £ft 
^R4 1 J: OflMft^— WJ§5£LfcB«lM Xt 
SfiftiifctioT. a— WJ^LfcBftlMXt 
££t-RS*4 £i:#T'# I) . £tf>£fi£f R4 (cjstt 

[ o o 4 4 ] ■ . ^<gt#oT . BftwM x#B*> 

s s gfemmmmza v ->t . i i w* t*t 

<. lMX*)£tt*£»t£frV\ t*7h-7-yXBftt1-£ 

(i. fllWRetJOHHIU t*-y hV7XBftSr#l» 

(M*Jii4) . zzxmmziz^izMi. mm. 



i§,iz£<9h mmmwmmi s. ££ x-mm*& 6 1 
m&wmmt. t&i&msfth i - c u b i c%m 
mmx'&<tobtix ^mmzmti . 
100 45) tti. mm* xjg^s i *><^5g$*i 

fcftSBfttM XjWft±fiBJB*>*S $ J: 0 fc*Si v* 

R2T#»B«*f»*J:3fcLTfcJ:^ (B*«l 5) 
(HfB4#jR) . Znmmftnft&l^ '*03WC13 

LTt«t< (ff^JSl6) . ifctt. ' *tB»lBR(W 
k 4 i i: t «fc 9 v JthfiBl £11^ !» L L^X^ n* 

7) . k'^^^i^^N-h'^xT^jiJirr^ 

[0046] (3)m3mmm 

*wm±.& uznmicoMzmfeztitz t ^-ctt* 

^. ±JfiLfcHai0!t*Lfc4Milll (Bftlf'fX^^ 
Rl. #5S#S2. SHSfii38«#R3. SMS¥R4. 

g») 3^e a -^tHfi : $-tl.C:i:^'C'#l)Xa 

X^^ktT. Mitf. (Witf. 

X, 7 'V* ^X^t-**?, A-K-f -fX^*) . 

* (Witf. DVD, MO, MD. CD-Rf) , ^ 

ft^* 1 ; mm. rom. ic^%u^-h«) *k 
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(51) Int. CI. 7 iSSW FI r-7>K (##) 

H04N7/30 H04N 7/133 Z 

F*-2*(#;t) 5B057 CA01 CA08 CA12 CA18 CB01 

CB08 CB12 CB16 CD06 CG02 
5C059 MA24 SS20 UA05 UA15 UA38 
UA39 

5C076 AA21 AA22 BA09 BB04 CB01 
5C078 AA04 AA09 BA53 CA14 DA02 
DB13 

5J064 AA02 AA03 BA15 BB04 BC01 
BC08 BC21 BC29 BD04 



